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Abstract: Simulation is rapidly penetrating the terrain of health care education and has gained 

growing acceptance as an educational method and patient safety tool. Despite this, the state of 

simulation in health care education has not yet been evaluated on a global scale. In this project, 

we studied the global status of simulation in health care education by determining the degree of 

financial support, infrastructure, manpower, information technology capabilities, engagement 

of groups of learners, and research and scholarly activities, as well as the barriers, strengths, 

opportunities for growth, and other aspects of simulation in health care education. We utilized 

a two-stage process, including an online survey and a site visit that included interviews and 

debriefings. Forty-two simulation centers worldwide participated in this study, the results of 

which show that despite enormous interest and enthusiasm in the health care community, use 

of simulation in health care education is limited to specific areas and is not a budgeted item 

in many institutions. Absence of a sustainable business model, as well as sufficient financial 

support in terms of budget, infrastructure, manpower, research, and scholarly activities, slows 

down the movement of simulation. Specific recommendations are made based on current find-

ings to support simulation in the next developmental stages.

Keywords: simulation, health care education, innovation, medical, simulation center, 

technology-enabled learning

Introduction
Simulation-based education is a well-recognized modality that complements traditional 

methods of education in domains such as the military, aviation, law enforcement, and 

the judiciary system.1–5 In health care education, simulation has become increasingly 

popular in the past few decades, particularly as a method to improve experiential 

learning environments,6,7 and developing simulation as a health care education tool.8–12 

Support for improved patient safety is one of the primary motivators behind the pro-

motion of simulation in health care.13–19 Recently, a number of health care businesses 

and government bodies also expressed their interest in the support of simulation 

programs.20–25 As a result of this interest, simulation in health care education is growing 

exponentially across the globe, with health care institutions, organizations, businesses, 

governments, and licensing and accreditation bodies accepting simulation as a method 

of learning.10,26,27 Several papers describe the status of simulation in health care educa-

tion and simulation programs for specific centers/regions,9–12 but few studies exist on 

the status of simulation in health care education from a global perspective.

The main objective of this study was to assess the global status of simulation in 

health care education. This status is described across several dimensions, with the 
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aim of this study to paint a picture of simulation in health 

care education by:

•	 Describing the engagement of different learner groups 

and the degree of use and integration of simulation into 

their curricula

•	 Describing the frequency of use of different types of 

simulators

•	 Describing the research and academic activities of simula-

tion centers

•	 Exploring the adequacy of infrastructure and financial 

support for simulation centers, and describing the percep-

tions of barriers and strengths for individual simulation 

centers, as well as opportunities for future growth of 

simulation in health care education

•	 Highlighting the opportunities for future growth of simu-

lation in health care on a global level.

Materials and methods
This survey was conducted between 2011 and 2012, with eth-

ics approval from the University of British Columbia Faculty 

of Medicine research board. The Center of Excellence for 

Simulation Education and Innovation sent emails to 50 health 

care education institutions with simulation centers, following 

up with telephone calls to collect further data. Selection of 

the centers was heterogeneous with respect to functional-

ity, size, and accreditation status, and primarily from lists 

provided by accreditors, including the American College 

of Surgeons, the Royal College of Physicians and Surgeons 

of Canada, and the Society for Simulation in Healthcare. 

Nonaccredited simulation centers included those known to 

us through prior engagement. The criteria for purposeful 

selection included: a focus on health care, geographic loca-

tion, and a minimum of 5 years of practice. We studied only 

the centers that volunteered to participate in the process of 

answering our questionnaire and provided the opportunity 

for site visits.

The survey was hosted online at http:// www.cesei.org. 

For a complete list of surveyed centers and the local lead-

ers who voluntarily participated in our survey, please see 

Table 1. A glossary of simulation terms used in a previously 

published manuscript28 was used for this study.

A two-phase data collection process was followed, ie, 

distribution of survey and site visits/individual and group 

interviews, including with directors and managers.

Survey
Survey questions targeted fundamental issues in the day-to-

day life of simulation centers. The first area of focus was 

the learners. We wanted to understand if centers offered 

multidisciplinary and/or interprofessional programs, or if 

programs were directed toward specific groups of learners 

(eg, undergraduates, postgraduates, physicians, nurses, allied 

health professionals). The survey also aimed to identify a 

total number of learners in each group to understand which 

groups used simulation most frequently.

The next area of interest was simulation equipment and 

technology. Here we aimed to understand what types of 

simulation are used most frequently, how many simulators 

from each type are available in each center, and the number 

of hours each type of simulator was used for training, from 

which an Activity Index was calculated (estimated number 

of hours divided by the reported number of simulators from 

each type). We believe that the number of simulators used 

in a simulation environment, as well as the hours of use, 

may not reflect the true activities of a center. A derivative 

that describes the relationship between the hours of use and 

the number of simulators in each center may provide a more 

accurate reflection of activities. Subsequently this data could 

be used to provide information to center directors as to the 

usage of certain types of simulators because that will impact 

where they place their investments.

Part two of the survey focused on integration of simula-

tion as a method of teaching in undergraduate, graduate, and 

continuing medical education programs. In each of these 

programs the percentage of various types of simulation 

activities was identified on a yearly basis.

The next series of questions further compartmentalized 

simulation activities into areas of skill/competency, patient 

safety, communication, interprofessional team training, man-

agement, scholarly activities/research, professionalism, and 

health advocacy. The aim was to identify if simulation activi-

ties were performed in these areas, and if curricula and/or 

programs were developed. CanMEDS roles were integrated 

in this survey29 as this framework has been accepted by many 

in the international health education community, and allowed 

us to determine if simulation was used for skill training and 

other competencies such as professionalism and advocacy. 

We sought to identify the centers’ priorities, assigning a 

priority score (between 1 and 4), in terms of development 

of simulation curriculum, where 1 was the lowest priority 

and 4 the highest.

Part three of the survey gathered information about 

simulation infrastructure, such as specialized manpower, 

capacity for research and development, and barriers and 

opportunities. Additional factors that affect development 

such as financial capacity, faculty development, space 
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Table 1 Complete list of surveyed simulation centers and local collaborators

Institute Country Local collaborators

University of Buenos Aires Argentina AR Ferreres
Sydney Clinical Skills and Simulation Centre Australia L Watterson
Queensland Health Clinical Skills Development Service Australia M Watson
Prince of Wales Hospital Australia R Endre
Epworth HealthCare, Private Hospital Organisation, Melbourne, Victoria Australia T Vawser
University of Sao Paulo, School of Medicine Brazil AS Neto
University of Ottawa Skills and Simulation Centre Canada K Thomas
Northumbria University Canada A Platts/S McQueen
Alberta Children’s Hospital Canada A Cheng
Center of Excellence for Simulation Education and Innovation, University  
of British Columbia

Canada M Woschee

McGill University Canada L Crelinsten
School of Medicine, Shanghai Jiaotong University People’s Republic of China G Huang
West China Clinical Skills Training Center, Sichuan University People’s Republic of China Q He
Athens University Medical School Greece E Georgiou
The Hong Kong College of Anaesthesiologists Hong Kong YF Chow
MSR Israel Center for Medical Simulation Israel A Ziv/L MacMillan
Jordan University of Science and Technology Jordan MT Alwidyan
Jordan University of Science and Technology, Medical Faculty Jordan FM Khwaileh
University of Wongju Korea M Han
Yonsei University College of Medicine Korea HS Chung
Universidad Nacional Mayor San Marcos Peru PW Pujada
Umm Al-Qura University, Saudi Arabia Saudi S Bajammal
Kind Saud University, College of Medicine Saudi Arabia HC Taskiran
Center for Medical Simulation, Hospital Universitario Marques de Valdecilla Spain I Del Moral
Skane University Hospital Sweden I Ihse
University of East Anglia UK D Grant
SiTEL, MedStar Health USA Y Millo
University of South Florida Health USA JH Armstrong
Stanford USA J Lau
Beth Israel Deaconess Medical Center USA D Fobert
Mayo Clinic Multidisciplinary Simulation Center USA D Eagle/Dr Dunn
University of California, Irvine, Surgical Education Center USA EM McDougall
Providence Hospital and Medical Centers USA N Gopinath
Center for Virtual Care, University of California, Davis USA B Bencken
The Institute for Simulation and Interprofessional Studies, University of Washington USA B Ross
University of California, Davis Vascular Center USA D Dawson
Baystate Medical Center, Tufts University School of Medicine USA N Seymour
Marcia and Eugene Applebaum Surgical Learning Center at Beaumont Hospital USA C Shanley
Northwestern University USA C Pugh
Louisiana State University School of Medicine USA J Paige
Cedars-Sinai Center for Minimally Invasive Surgery USA S Towfigh
University of Texas at Arlington USA P Andreatta

availability, administration, cultural policies, and other issues 

are also discussed in this section.

Site visits and face-to-face interviews
Each surveyed center participated in a subsequent site visit, 

which lasted one full day and included individual and/or 

group interviews with the directors, managers, and other 

senior staff. An interview template was designed to stan-

dardize the process and best achieve our objectives, which 

included the following:

•	 To confirm and clarify the results of the survey

•	 To explore simulation space, manpower, and infrastruc-

ture related issues

•	 To identify the common needs, difficulties, and issues 

surrounding simulation centers and programs

Results
Fifty institutions around the world were invited to participate 

(Table 1). Forty-two centers (82%) representing 16 coun-

tries over six continents completed the survey. Of these 
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42 centers, 26 are accredited (15 by the American College 

of Surgeons, nine by the Society for Simulation in Health, 

and two by the Royal College of Physicians and Surgeons of 

Canada) and 21 are not accredited (some are accredited by 

more than one institution). Also, of these 42 centers, 32 are 

university-based or college-based, eight are hospital-based, 

and two are community-based. Twenty-six of these centers 

currently conduct active research (Table 2).

It may be noted that while both the US and Canada require 

all surgical programs to be associated with a simulation center 

or have a simulation laboratory, only 19 North American 

programs participated in the survey. The 19 programs that 

voluntarily participated (on a first come, first served basis) 

were considered a healthy sample size in relation to the rest 

of the world. The surveyors felt that more North American 

participants would introduce bias to the results.

Learner groups and curricular integration
Most simulation activities are conducted in the context of 

postgraduate medical programs, followed by continuing 

professional development for nurses and undergraduate 

medical education (Figure 1). Simulation for other learner 

groups is low.

Two-thirds of responding institutions indicated that simu-

lation is integral to their curricula. Figure 2 indicates that use 

of simulation (estimated percentage of curriculum activity) 

tends to decrease with advancement through the program. 

This decrease coincides with an increase in engagement with 

patients (the exception to this trend is continuing professional 

development curricula).

Table 3 summarizes the use of simulation as related to the 

competency domains of CanMEDS.29 The most commonly 

targeted competencies using simulation-based education 

were skill acquisition, patient safety, communication, and 

collaboration. Site visits and discussions revealed large varia-

tions in the integration of simulation in curricular activities, 

both across institutions and among learner groups within 

an institution. Simulation was a mandatory component in 

only three of the 42 visited sites. Full integration of simula-

tion (defined by this study as simulation integrated into all 

established curricula wherever applicable across all years) 

was found only in one institution.

Leaders from simulation centers were asked to rate 

their priority in developing simulation-based education 

programs. Topping the priority list with an average score of 

3.9 were team training, communication, and patient safety 

(emergencies), followed by crisis resource management 

and intensive care unit skills training (3.8), patient safety 

in patient transfer, handover and skills training for surgical 

disciplines (3.7), and maintenance of competency and 

cardiology skills training (3.6).

Use of different categories of simulators
As measured by the Activity Index, on-line simulation mod-

ules were by far the most used modality of learning. The next 

three most used types of simulation were task trainers, low 

fidelity human patient simulation, and high fidelity human 

patient simulation (Figure 3). Low fidelity human patient 

simulation, high fidelity human patient simulation, and task 

trainers were the three types of simulation modalities most 

commonly available for use (Table 3).

Research and academic productivity
Twenty-six simulation centers of 42 (62%) reported research 

activities related to simulation. Thirty-six percent of centers 

had no research activities. Amongst the 26 research-active 

centers, 141 abstracts were published, 139 papers were 

published, and 183 presentations were made. These active 

centers reported receiving 103 grants from different funding 

organizations in 2011 (average of four grants per center per 

year). A closer look into these data revealed that 98% of all 

research publications originate from just six major centers, 

Table 2 Demographics of simulation centers surveyed

Region Centers  
(n)

Number accredited Infrastructure  
of funds

Operating  
funds

Research Trained  
experts

Location

n ACS RCSPC SSH University/
college

Hospital
Y N Y N

USA 13 4 9 0 5 Good Variable 9 4 11 2 12 1
Canada 6 3 0 2 1 Good Variable 3 3 3 3 3 3
Australia 5 3 0 0 2 Good Good 3 2 4 1 1 4
Europe 5 2 3 0 1 Good Variable 4 1 5 0 4 1
South 
America

3 3 0 0 0 Variable Variable 1 2 1 2 3 0

Asia 10 7 3 0 0 Variable Variable 6 3 4 5 9 0

Abbreviations: ACS, American College of Surgeons; RCSPC, Royal College of Physicians and Surgeons of Canada; SSH, Society for Simulation in Healthcare; Y, yes; N, no.
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Figure 1 Number of learners from each group.
Abbreviation: CPD, continuing professional development.
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Figure 2 Estimated use of simulation activities through educational years.
Abbreviation: CPD, continuing professional development.

showing a huge discrepancy in research activities between 

centers. Our study indicates that research on effectiveness 

of simulation-based education was the most frequently 

conducted, followed by psychometric evaluation studies 

on the assessment of tools and technologies, then studies on 

the satisfaction of educators and learners, and finally, with 

the lowest percentage of research conducted, were studies 

on the cost-effectiveness of simulation-based education.

Infrastructure support, strengths,  
and barriers
With respect to human resources and infrastructure, 

28 simulation centers of 42 (66%) had full-time simulation 

instructors. The total number of full-time instructors was 660. 

There were also 521 part-time instructors teaching simulation 

courses, meaning each center has an average of 24 simulation 

instructors (amongst the 28 centers who reported having 

full-time simulation instructors) and eleven part-time 

instructors.

Each simulation center was asked to identify the main 

strengths and barriers for their programs (Table 4). The top 

strengths identified were: dedicated financial support, dedi-

cated simulation technicians, and support from institutional 

leaders. Ironically, the top two barriers listed were the need 

for more financial support and the need for a dedicated simu-

lation technician. Similarly, instructor training was highly 

rated as both a strength and a barrier. These results suggest 

a huge disparity in resources and infrastructure support in 
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Table 3 Simulation use as it pertains to core competencies of practice

Competency/domain Percent respondents  
reporting use of  
simulation

Percent respondents  
indicating simulation  
is part of the curriculum

Estimated share  
(%) of simulation  
in the curriculum

Skill acquisition/competency 80 58 37
Patient safety 78 63 20
Communication 70 63 24
Collaboration/interprofessional  
team training

70 58 22

Manager/resource management 35 33 19
Scholarly activities 45 40 8
Professionalism 45 40 17
Health advocacy 23 20 7

0 5 10 15 20 25 30 35 40

Standardized patients

Human-patient simulators (high-fidelity)

Human-patient simulators (low-fidelity)

Task-trainers

Tissue specimens

Virtual reality workstations

Expert systems

On-line simulation modules

Figure 3 Average Activity Index values for different simulation types.

simulation centers around the world. Through site visits, 

the importance of leadership support and cultural readiness 

for change emerged as important change agents for the 

future, while protecting traditional education practices and 

resistance to change in education were identified as major 

barriers to success.

Future directions
Most simulation centers (27/42) were positive on the future 

of simulation, predicting a 55% growth in the next 5 years 

in terms of funding allocated to simulation programs. The 

majority of centers believe that the following factors will 

influence the development of simulation programs:

•	 Needs of learners – learners are the driving force for 

simulation-based education, so as numbers of learners 

increases, so should the size of the facilities.

•	 Vision of educators – as the model of health care educa-

tion changes, educators must adapt from individualized 

education to team-based training; simulation can allow 

interprofessional groups to learn in team settings.

•	 Global collaboration – basic questions around simulation-

based education cannot be answered without strong 

collaborations amongst simulation centers for increased 

funding support, faculty training, generating guidelines, 

and changing policies.

•	 Sustainable funding – the allocation of sustainable funds 

for education and research, and the redistribution of exist-

ing funds for simulation activities were identified as major 

factors contributing to future growth of the international 

simulation community.

Discussion
Our results show that global growth of simulation is sporadic 

and unequal, with enormous discrepancies with respect to 

learner groups, curricular integration, use of simulators, 

research activities, infrastructure support, and perceived 
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strengths and barriers amongst simulation centers. In this 

discussion, we explore the key areas identified in the survey, 

and describe how these inform the future of simulation in 

health care.

Learner groups and curricular integration
Amongst the groups of learners investigated, simulation is 

most used in postgraduate medical education, followed by 

nursing (undergraduate and continuing professional devel-

opment combined). Interprofessional activities were less 

frequent, despite the fact that team training was identified as 

one of the highest priorities in the future of simulation, in this 

study and others.30–33 As such, it is evident that real team train-

ing opportunities are often very limited. This may be related to 

several issues, including but not limited not: limited resources 

and funding for bringing different professions together; lack 

of institutional culture promoting interprofessional training; 

and logistical/scheduling challenges related to gathering 

individuals from varying professions. Simulation leaders 

and educators can advocate for interprofessional simulation 

training by highlighting how simulation-based education 

provides unique opportunities for hands-on, team-based train-

ing, with the potential for both an immediate and long-term 

impact on improved patient safety outcomes.28

Integration of simulation into curricular activities was 

highly variable, not only amongst institutions but also within 

learner groups at each institution. The integration of simula-

tion into undergraduate (nursing and/or medical schools) and 

postgraduate education is higher in the first 2 years of the 

programs, decreasing over the last 2 years. This pattern of 

reduced integration during the clinical years of undergraduate 

training is particularly worrisome, as it suggests that educa-

tors are not fully integrating simulation as learners progress 

through training. The same could be said for postgraduate 

learners, where opportunities for immersive clinical experi-

ences of increasing difficulty and complexity are critically 

important as trainees advance.

To optimize the educational impact of simulation in health 

care, simulation should be thoughtfully integrated into under-

graduate and postgraduate programs (at all levels) throughout 

training. Doing so requires consideration of: aligning the 

simulation teaching modality to curricular goals and objec-

tives; ensuring adequate resources (staffing, equipment); and 

building support from educational leadership.

Although many simulation centers report the use of 

simulation to enhance patient safety, few of these programs 

specifically designed a curriculum tailored to patient safety. 

To fully integrate patient safety into the curriculum, simula-

tion programs should work closely with risk management, 

patient safety committees, and hospital administrations to 

pointedly address patient safety issues. As described by 

others,14 the following can be taken into consideration when 

patient safety issues are addressed by use of simulation:

•	 Addressing the mundane, as simulation can be used to 

evaluate common events and probe the readiness of health 

care systems for potential errors and improvements.

•	 Evaluating current clinical projects for applications of 

simulation, rather than vice versa.

•	 Seeking applications for simulation with immediate 

outcomes in daily patient care such as the evaluation and 

purchasing of new bedside equipment.

These strategies will help to improve patient outcomes 

from simulation-based education. Furthermore, our data 

suggest that simulation is used little for some CanMEDS 

competencies, such as professionalism, management, and 

health advocacy. These gaps suggest a need for simulation 

educators to identify innovative ways to integrate these key 

competencies into future simulation curriculum.

Table 4 Strengths and barriers to simulation indicated by centers 
surveyed

Strengths
35 Dedicated financial support for operating budget
27 Dedicated simulation technician
22 Support from institutional leaders
20 Curriculum development and implementation
18 Instructor training
16 Dedicated simulation nurse/RT educator with protected time
16 Research program
15 Collaboration with other leading centers
15 Dedicated medical director with protected time
15 Engaging health care workers in improving patient safety
14 Simulation operator training
9 Dedicated simulation administrator/coordinator

Barriers
29 Increased financial support
23 Dedicated simulation technician
17 Increased collaboration with other leading centers
17 Dedicated medical director with protected time
15 Instructor training
13 New scenario development
11 Research training
10 Integration of simulation into existing curriculum
8 Increased support from institutional leaders
9 Lack of outcome measurement
8 Simulation operator training
6 Dedicated simulation nurse/RT educator with protected time
9 Dedicated simulation administrator/coordinator

Notes: The numbers listed are the number of simulation centres who responded 
out of 42. In strengths they responded that they have the item listed, in barriers they 
responded that each item was a barrier to their furthered success.
Abbreviation: RT, respiratory technician.
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Use of different categories of simulators
On-line simulation modules and task trainers were most 

used, with standardized patients and virtual reality used the 

least. Online simulation modules offer interactive interfaces, 

delivering knowledge to a potentially large learner popula-

tion asynchronously, while being relatively low cost (ie, no 

in-person faculty required). Meanwhile, task trainers (varying 

levels of fidelity) afford learners the opportunity to practice 

and master essential procedural skills before performing 

these in clinical environments. The categories of least-used 

simulators are highly resource-intensive with the added need 

for trained facilitators, actors, and/or information technology 

support. These additional requirements may make it diffi-

cult for programs to implement and integrate these types of 

simulation at an institutional level. Programs should aim to 

identify situations where more resource-intensive forms of 

simulation are optimally used to enhance learner performance 

and patient care.

Research and academic productivity
Although our study identified a growing community of active 

simulation-based researchers around the world, we also noted 

that the bulk of academic productivity was attributed to only 

a small handful of academic simulation programs. As such, 

the growth of simulation-based research on a global level 

will be dependent upon effective collaboration, sharing and 

expanding research expertise, and identifying a common 

research agenda to advance the field.

Existing societies, such as the Society for Simulation 

in Healthcare, are helping to advance simulation research 

by hosting simulation research summits and publishing 

consensus papers.34,35 The establishment of international 

research networks,36 such as the International Network 

for Simulation-based Pediatric Innovation, Research and 

Education, have gathered together like-minded researchers 

from around the globe to conducting highly impactful, mul-

ticenter, simulation-based research studies that will help 

inform the future of simulation-based education.37 These sorts 

of initiatives and collaborations will be essential to ensuring 

consistent growth of simulation-based research in programs 

around the world.

Infrastructure support, strengths,  
and barriers
Among the list of barriers described in our results, three 

stood out as most hindering the advancement of simulation in 

health care education: a lack of sustainable financial support 

or business model, a lack of dedicated simulation specialists/

technicians, and a lack of collaborative activities with leading 

centers internationally. These barriers have been identified 

by other groups in previous publications.11,16 By contrast, 

centers with fee-for-service business models or centers with 

stable financial support from their organizations and institu-

tional leaders tend to have several simulation specialists and 

demonstrated confidence in their ability to expand programs 

and maintain future sustainability. Our data also indicate 

discrepancies between centers in terms of financial support 

and recruitment of qualified professionals, particularly in the 

area of simulation-based research. Centers stated that in the 

absence of suitable infrastructure, tools, and environments 

for clinical outcome studies, they were less able to conduct 

meaningful assessments on the value of simulation in health 

care education.

Simulation is an expensive proposition and requires 

space, equipment, manpower, and other elements, with 

the costs of simulation activities often underestimated and 

under investigated.31 The true value proposition of simula-

tion in relation to other methods of teaching is yet to be 

established, and therefore it is often difficult for institutions 

to fully support themselves and provide a full spectrum of 

simulation-based education and research opportunities. In 

order to fully integrate simulation into educational curricula, 

simulation must be formally included in the budget of health 

care institutions, while concurrently exploring opportuni-

ties for collaboration amongst regional centers. To achieve 

this goal, simulation centers should consider the following 

approaches to funding simulation:

•	 Allocation of new funds by provincial/state and federal 

governments, health care and educational institutions, 

granting agencies, and others. Governments of the 

USA, Australia, Israel, and Saudi Arabia have adopted 

high levels of support for simulation in health care 

education.

•	 Redistribution of existing funds (eg, tuition fees). The 

reallocation of funds is dependent upon simulation cover-

ing learning objectives in a more effective and interactive 

manner than other modes of education.

•	 Financial incentives from health insurance companies. 

Reimbursement to health organizations for delivery of 

simulation-based education has been implemented some 

parts of the USA.

•	 Improved patient safety. A major incentive for simulation 

in health education is improving patient safety by reduc-

tion of errors and improving patient outcomes. With funds 

saved from improved patient safety, health care institu-

tions can recover costs and reduce expenditures.38
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Future directions
In our study, we found that simulation experts predicted a 

55% growth in the next 5 years in terms of funding allocated 

to simulation programs. This is in contrast with the British 

Columbia Simulation Task Force Paper,28 where simulation 

experts projected 10%–20% growth in simulation in health 

care education. This pessimistic vision is probably owed to 

frustrations surrounding the limited financing and adminis-

trative support for simulation centers. In fact, the majority 

of elite specialists and pedagogues in the field believe that in 

the next 5 years simulation must grow at least 100% to reach 

the level of simulation programs in fields such as aviation, 

military, law enforcement, and the judiciary system.1–5 This 

highlights the importance of the four factors identified by the 

experts surveyed in our study, ie, needs of learners, vision 

of educators, global collaboration, and sustainable funding, 

in shaping the future direction and growth of simulation on 

a global scale.

Limitations
Our study had several limitations. The largest number of 

sites that participated in our study was from North America, 

and many were accredited simulation programs, so our 

results may be subject to selection bias. The survey por-

tion of the study was completed nearly 2 years ago, so the 

results reflect the state of simulation at that time. There 

has been substantial growth of the simulation community 

since then, so the global status of simulation in health 

care education at the present moment is likely to be dif-

ferent. Lastly, we assumed that the responses provided 

in the survey were an accurate reflection of the program 

activities as we did not formally capture quantitative data 

during our site visits.

Summary
The results of this study indicate that simulation in health 

care education suffers from a lack of substantial financial 

support. As a result, curricular integration, use of simula-

tion technology, research productivity, and infrastructure 

support are substandard in many simulation centers. These 

struggles prevent simulation in health care from effectively 

expanding its horizons to other important areas, such as 

faculty development, patient safety, professionalism, 

and advocacy. Sustainable growth for simulation on a 

global scale will require a coordinated and collaborative 

effort from leading simulation centers and experts around 

the world.

Recommendations
Learner groups and curricular integration
We recommend that educational and health care authorities, 

as well as accreditation and licensing bodies, support the 

integration of simulation into health care education for all 

learner groups. This can be achieved by:

•	 Recognizing simulation-based education as a cen-

tral modality in the maintenance of competencies in 

health care

•	 Setting standards on the expected proficiencies of health 

care professionals, and identifying how simulation can 

assist in achieving and maintaining those standards

•	 Designing and delivering simulation curriculum for 

patient safety, professionalism and advocacy-related 

competencies

•	 Encouraging collaboration between and within institu-

tions to promote sharing of existing and new curriculum 

and expertise.

Use of different categories of simulators
Given the breadth of available simulators and cost consid-

erations for each, we recommend that simulation programs 

carefully select the ideal simulation modality based on learn-

ing needs/objectives, learner group type, number of learners, 

and cost-effectiveness of the selected learning modality.

Research and academic productivity
To promote the growth of simulation-based research on a 

global scale, we recommend the development of improved 

opportunities for collaboration and networking. These 

opportunities will enhance expertise, expand potential for 

multicenter simulation studies, and further the quality of 

future simulation-based research.

Infrastructure support
We recommend improved financial support for simulation in 

health care education. This can be achieved by a variety of 

methods described above, including allocation of new and 

existing funds to simulation, increased financial incentive 

from insurance companies, and demonstrating cost-savings 

through enhanced patient safety.
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